Module-specific antibodies against human connective tissue growth factor: utility for structural and functional analysis of the factor as related to chondrocytes.
Connective tissue growth factor/hypertrophic chondrocyte specific gene product 24 (CTGF/Hcs24/CCN2) shows diverse functions in the process of endochondral ossification. It promotes not only the proliferation and differentiation of chondrocytes and osteoblasts in vitro, but also angiogenesis in vivo. The ctgf gene is a member of the gene family called CCN, and it encodes the characteristic 4-module structure of this family, with the protein containing IGFBP, VWC, TSP and CT modules. We raised several monoclonal antibodies and polyclonal antisera against CTGF, and located the epitopes in the modules by Western blotting. For mapping the epitopes, Brevibacillus-produced independent modules were utilized. As a result, at least 1 antibody or antiserum was prepared for the detection of each module in CTGF. Western blotting with these antibodies is expected to be useful for the analysis of CTGF fragmentation. Moreover, we examined the effects of these monoclonal antibodies on the biological functions of CTGF. One out of 3 humanized monoclonal antibodies was found to neutralize efficiently the stimulatory effect of CTGF on chondrocytic cell proliferation. This particular antibody bound to the CT module. In contrast, surprisingly, all of the 3 antibodies recognizing IGFBP, VWC and CT modules stimulated proteoglycan synthesis in chondrocytic cells. Together with previous findings, these results provide insight into the structural-functional relationships of CTGF in executing multiple functions.